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Review Article 
INTRODUCTION 
Cowpea (Vigna unguiculata) is an important pulse crop 
grown throughout India and Kerala as a grain and veg-
etable crop. The pods are highly nutritive and are a good 
source of digestible protein, dietary fiber and vitamin A and 
C. In addition to this, the pods also contain Ca, P, Na, K, Mg, 
Fe, Zn, Mn and Cu (Gerrano et al., 2017). The initial slow 
development and wider spacing necessitate weed con-
trol in an earlier period of cowpea (Kandasamy, 1999; 
Osipitan et al., 2016; Sinchana, 2020). The weed in-
festation has been reported more severe during the 
rainy season and causes severe yield reduction. The 
critical period of crop weed competition (CWC) in cow-
pea was 20 to 30 days after sowing (DAS), this clearly 
points out the necessity of weed control during the first 
month of crop growth. The impact of weed interference 
on cowpea yield depends on the duration and stage at 
which the crop-weed interference takes place. The 
season-long competition resulted in 53 to 76 per cent 
yield reduction in cowpea (Gupta et al., 2016). 
The review of the literature regarding the yield loss 
caused by weeds in cowpea, nutrient uptake by crop 
and weed, critical period of CWC, weed flora in cow-
pea, effect of the different methods on weed control in 
cowpea, the effect of weed management practices on 
enzyme activity, nodulation, physiological parameters 
and economics are elaborated in this paper. 
YIELD LOSS CAUSED BY WEEDS IN COWPEA 
Vegetable cowpea is found to be infested by a broad 
spectrum of weeds, especially in the early stages. On 
account of their initial slow growth, cowpea is often 
subjected to weed infestation. Reduction in yield de-
pends on the weed species, weed density and weed 
dry weight (Osipitan and Dille, 2017 and Sinchana, 
2020). Wilson et al. (1980) opined that for every 100 
kg weed dry weight, yield reduction of 208 kg ha-1 oc-
curred in cowpea. In cowpea, more than 96 per cent 
yield reduction was reported due to weed infestation 
(Amador-Ramirez et al., 2001).  
Tripathi and Singh (2001) stated that in cowpea, 
weeds caused 82 per cent reduction in yield. Muham-
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mad et al. (2003) reported that weed infestation re-
duced the yield by 82 per cent, however, if weeds were 
controlled up to 45 DAS, a significant increase in pod 
yield was observed in cowpea. Li et al. (2004) opined 
that due to weed infestation yield loss in cowpea has 
been as high as 41 to 80 per cent but significant in-
crease in yield was observed if weeds were controlled 
up to 45 DAS. Freitas et al. (2009) reported 90 per 
cent reduction in final crop stand, the number of pods 
per plant and grain yield due to weed interference in 
cowpea Inadequate weed control caused 40 to 80 per 
yield reduction in cowpea (Sunday and Udensi, 2013). 
Depending on the cultivar and agro-ecological condi-
tion yield losses in cowpea ranged from 25 to 76 per 
cent (Gupta et al., 2016; Osipitan et al., 2016; Ugbe et 
al., 2016). Sinchana (2020) reported that season-long 
weed competition resulted in 59 per cent yield reduc-
tion in bush-type vegetable cowpea. 
 CRITICAL PERIOD OF WEED CONTROL 
The critical period of weed control (CPWC) is the 
shortest duration of crop growth where crop must be 
kept weed-free for preventing the yield loss due to 
weed competition (van Acker et al., 1993). If the 
growth of the weed were checked during CPWC, the 
potential yield of crops could be maximized (Mishra, 
1997; Tewari, 1999).  
Medrano et al. (1973) revealed that 20 to 40 DAS was 
the CPWC in cowpea. Akinyemiju and Echendu (1987) 
observed that CPWC in cowpea varies from 10 to 45 
DAS, and in the rainy season, it may extend up to har-
vest stage (Patel et al., 2002). Akobundu (2005) ob-
served that initial 3 to 4 weeks were critical for weed 
competition in cowpea. Freitas et al. (2009) revealed 
that the CPWC in cowpea was 11 to 35 DAS. Sunday 
and Udensi (2013) opined that during the first three to 
four weeks of crop growth, weed infestation would ad-
versely affect the crop yield in cowpea. Gupta et al. 
(2016) opined that 20 to 30 DAS was the CPWC in 
cowpea and the presence of weeds during that period 
caused severe yield reduction. Cowpea is sensitive to 
weed competition especially at the early stage of crop 
development and the period from 14 to 40 DAS was 
considered to be critical for crop weed competition 
(Osipitan et al., 2016). However, Yadav et al. (2018) 
reported that critical period of crop-weed competition in 
forage cowpea (Vigna unguiculata) was found to be 
between 25-57 days and also reported that keeping 
the crop weed-free for first 60 days resulted in higher 
net returns and B: C ratio. 
 WEED FLORA IN COWPEA 
Weed flora in cowpea varies with the region, soil and 
climatic conditions. Akinyemjju and Echendu (1987) 
conducted a field experiment in Nigeria and revealed 
that major weed flora associated with cowpea was 
Imperata cylindrica, Talinum triangulare, Euphorbia 
heterophylla, Synedrella nodiflora, Ageratum co-
nyzoides, Spigelia anthelmia, Amaranthus spp, Ipom-
ea spp and Cynodon dactylon. Singh and Prasad 
(1987) observed that cowpea field was infested with 
various weeds like Eragrostis japonica (12.5%), 
Cyperus rotundus (15%), Boerhavia diffusa (22.7%) 
and Echinochloa colonum (32.1%). Mathew and 
Sreenivasan (1998) revealed that during summer sea-
son cowpea field was dominated by dicotyledon weeds 
and during Kharif season, grasses and sedges were 
dominated. Tripathi and Singh (2001) mentioned that 
major weed flora in cowpea was Sorghum halepense 
(6.9%), Echinochloa crusgalli (8.4%), Cyperus rotun-
dus (12.8%), Gnaphalium indicum (14.4%), Eleusine 
indica (15.7%) and Dactyloctenium aegyptium 
(41.8%). Chattha et al. (2007) conducted field experi-
ments in Islamabad under rainfed conditions revealed 
that Trianthema monogyna, Cyperus rotundus, Sor-
ghun halepense, Digera arvensis, Echinochloa co-
loana and Cynodon dactylon were the predominant 
weed flora in the cowpea field. Kumar and Singh 
(2017) revealed that Cynodon dactylon, Echinochloa 
colona Brachiaria spp., Leucas aspera, Commelina 
nudiflora, Portulaca oleracea, Phyllanthus niruri, Tridax 
procumbens and Cyperus rotundus were the major 
weed flora found in association with cowpea. Trianthe-
ma monogyana, Commelina benghalensis, Digera 
arvensis, Cyperus rotundus and Echinochloa cloana 
were the major weeds found in association with cow-
pea (Yadav et al., 2018).  Studies conducted at Coco-
nut Research Station, Balaramapuram, Kerala, Sin-
chana (2020) observed that Setaria barbata, Digitaria 
sanguinalis, Spermacoce latifolia, Alternanthera ses-
silis, Phyllanthus niruri, Synedrella nodiflora and 
Cyperus rotundus were the major weed flora in bush-
type vegetable cowpea. 
MULCHES FOR WEED CONTROL IN COWPEA 
Mulching apart from adding organic matter to the soil, 
prevents soil erosion and decreases the weed popula-
tion in initial crop growth stage by hindering the weed 
emergence (Monquero et al., 2009; Pereira et al., 
2011;). Mulches suppress the weeds by blocking the 
sunlight or creating the environmental conditions which 
will prevent the germination, emergence and subse-
quent growth of weeds. 
Organic mulches reduce tillage operations and are 
more popular in cropping systems (Bilalis et al., 2003). 
They play an important role in enhancing the crop yield 
by reducing the soil temperature, increasing the soil 
moisture level and lowering the weed density 
(Sinkeviciene et al., 2009; Mahmood et al., 2015). 
Lamini et al. (2011) opined that mulching with organic 
materials to a thickness of 10 cm was found effective 
in controlling the weeds and degrade quickly. Straw, 
perennial weeds, water-hyacinth, crop residues ob-
tained from perennial crop residues of banana, sugar-
cane straw, sugarcane bagasse, sawdust, newspaper 
and shredded paper can be used as organic mulches 
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(Monks et al., 1997: Silva et al., 2015). 
Pullaro et al. (2006) opined that when plant residue is 
used as mulch material, it indirectly reduces the weed 
seed bank and thereby reduces the weed emergence. 
Maria Junior et al. (2018) revelated that mulching sig-
nificantly reduced the density of Cyperus rotundus, 
Digitaria horizontalis and Galinsoga parviflora in cow-
pea. Mulching with dried banana leaf @ 10 t ha-1 was 
found effective in controlling the grasses, sedges and 
broadleaf weeds in cowpea Sinchana (2020).  
STALE SEED BED FOR WEED CONTROL IN 
COWPEA 
Stale seedbed is a way by which weeds seeds were 
allowed to germinate by giving pre-sowing irrigation 
and emerged weeds were destroyed using  
non-selective herbicides or by pre-plant tillage practic-
es (Gnanavel and Kathiresan, 2014; Singh, 2014). The 
method of seedbed preparation, weed species  
present, the method adopted to kill the emerged 
weeds, environmental condition and the duration influ-
ence the success of stale seedbed (SSB) in controlling 
the weeds (Singh, 2014).  
Stale seedbed significantly reduced the viability of 
weed seeds like Digitaria sanguinalis, Poa annua and 
Eleusine indica in the top two cm soil layer (Standifer, 
1980).  Riemens et al. (2007) opined that SSB with the 
mechanical method of weed control effectively re-
duced the density of weeds and was equally effective 
to the chemical method. Sinchana (2020) reported that 
SSB significantly reduced the total density and dry 
weight of weeds in cowpea at 15, 30 and 45 DAS and 
it was also reported that SSB + mulching with dried 
banana leaf followed by quizalofop-p-ethyl registered 
the lowest weed index and the highest weed control 
efficiency and green pod yield. 
MANUAL WEEDING FOR WEED CONTROL IN 
COWPEA 
Manual weeding is the most common method adopted 
by the farmers to remove the weeds in vegetable cow-
pea. Due to the high wage rate, non-availability of la-
bourer’s at the right time and aberrant weather condi-
tions limits its efficacy.  
Adigun et al. (2014) reported that hand-weeding after 
complete ground coverage and during the reproduc-
tive stage caused physical injury to the crop plant and 
resulted in a significant reduction in pod yield in cow-
pea. In cowpea, weeds can be effectively managed by 
hand weeding at third and sixth weeks after sowing 
(WAS) (Anonymous, 2014).  Kujur et al. (2015) ob-
served that hand weeding at 20 and 40 DAS regis-
tered the highest number of pods per plant and seed 
yield of 1016.66 kg ha-1 in cowpea. Hand weeding and 
intercultural operations at 20 and 40 DAS recorded 
grain yield comparable with that of the weed-free 
check (Kumar and Singh, 2017).  Kumar et al. (2017) 
reported that two-hand weeding followed by one inter-
cultural operation recorded the highest yield in cow-
pea (1581.02 kg ha-1) and also found that yield in-
creased was to a tune of 25.2 per cent as compared 
to the weedy check.  Two hands weeding at two and 
five weak after emergence (WAE) recorded the lowest 
weed dry weight, higher number of nodules per plant 
and yield components in cowpea (Mekonnen and 
Dessie., 2017). However, Sinchana (2020) reported 
that compared to hand weeding twice at 20 and 40 
DAS, pre-emergence application of diclosulam 12.5 g 
ha-1 followed by hand weeding or quizalofop-p-ethyl at 
25 DAS registered the lowest density and dry weight 
of weeds in bush-type vegetable cowpea. 
HERBICIDAL METHOD OF WEED CONTROL IN 
COWPEA 
Chemical weed control is the cheapest and economi-
cally viable option for weed control in crops due to 
high efficacy, large area coverage, easiness in the 
application and in areas where intercultural operations 
is not possible due to shortage of labour. It reduces 
the cost of tillage operations for weed control, kills the 
weeds in situ without any dissemination of vegetative 
propagules and effectively controls brush weeds and 
perennials. Gianessi and Reigner (2006) reported that 
the chemical method of weed control reduced the cost 
of production of crops by 20 per cent. For the best 
results, herbicides should be integrated with other 
methods; it should not be considered as an alternative 
to other weed control methods. The efficacy of herbi-
cides depends on the right selection of herbicide, 
method of application and application at the recom-
mended dose. Fontes et al. (2010) opined that the 
chemical method of weed control was cost-effective 
as compared to the mechanical method, especially 
hand weeding.  Madukwe et al. (2012) observed that 
in cowpea, herbicide application at two to three-leaf 
stage recorded the highest plant height, number of 
pods per plant and test weight as compared to hand 
weeding treatment. 
Based on the time of herbicide application, herbicides 
are classified into pre-emergence and post-
emergence herbicides. Pre-emergence herbicides are 
usually applied before the emergence of crop and 
weed, prevent the germination of weed seeds by in-
hibiting the root growth, shoot growth or both. It will 
remain in the soil for a substantial period, usually 8 to 
12 weeks. Post-emergence herbicides are herbicides 
applied after the crop and weed emergence. Ima-
zethapyr and quizalofop-p-ethyl are the most com-
monly applied post-emergence herbicides in cowpea. 
Imazethapyr comes under imidazoline group, and 
quizalofop-p-ethyl comes under aryloxyphenoxypropi-
onic acid group. Both the herbicides exhibited low to 
no phytotoxicity symptoms in cowpea as applied as a 
post-emergence herbicide. Singh et al. (2014) opined 
that to reduce the human labour for weeding and also 
to control the second flush of weeds, and there is a 
Sinchana J.K. and Raj S.K. / J. Appl. & Nat. Sci. 12(4): 504 - 510 (2020) 
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need for using post-emergence herbicides in crops.  
Pendimethalin is the widely used pre-emergence se-
lective herbicide for weed control in cowpea. It pre-
vents cell division and cell elongation and inhibits 
shoot and root growth in susceptible species. Jaibir et 
al. (2004) reported that pre-emergence application of 
pendimethalin 1 kg ha-1 alone or followed by hand 
weeding at 30 DAS recorded the lowest density and 
dry weight of weeds in fodder cowpea.  Pre-
emergence application of pendimethalin alone @ 0.75 
kg ha-1 or followed by hand hoeing at 20-25 DAS was 
found very effective for the broad-spectrum control of 
weeds in cowpea (Hanumanthappa et al., 2012). Us-
man (2013) revealed that pre-emergence pendime-
thalin @ 3.5 L ha-1 followed by hand weeding 6 weeks 
after sowing registered higher grain yield and lower 
density of weeds. 
Diclosulam, a pre-emergence broad-spectrum herbi-
cide belongs to the group triazalopyrimidine inhibits 
acetolactate synthase enzyme in susceptible species. 
It has been reported that half-life of diclosulam varies 
from 16 to 87 days, according to the prevailed environ-
mental conditions (Lavorenti et al., 2003). The adsorp-
tion and degradation of diclosulam in the soil depend 
on the soil moisture and organic matter content 
(Rodrigeus and Almeida, 2011). Sinchana (2020) re-
ported that pre-emergence diclosulam @125 g ha-1 
followed by quizalofop-p-ethyl or hand weeding was 
very effective in reducing the density and dry weight of 
weeds in bush-type vegetable cowpea. It was also 
reported the pre-emergence application of diclosulam 
did not have any inhibitory effect on nodulation in  
cowpea. Imazethapyr is a standard commercial  
herbicide having both pre-emergence and  
post-emergence action. Pre-emergence imazethapyr 
did not have any adverse effect, but post- emergence 
application may cause a minor impact on yield due to 
stunting and slight chlorosis (Wilson and Miller, 1991).  
Gupta et al. (2016) observed that imazethapyr 
+imazemox 40 g ha-1 recorded the highest seed yield 
and weed control efficiency in cowpea. Yadav et al. 
(2016) reported that imazethapyr @ 75 g  ha-1 fb one 
hand weeding at 40 DAS was the best treatment for 
controlling weeds in fodder cowpea. Application of 
imazethapyr 75 g ha-1 or quizalofop-p-ethyl @ 40 g ha-1 
at 20-25 DAS fb one hand weeding and one intercul-
tural operation at 40-45 DAS registered lower weed 
dry weight in cowpea (Kumar and Singh, 2017). Sin-
chana (2020) reported that mulching with dried bana-
na leaf @10 t ha-1 followed by imazethapyr 50 g/ha-1  
at 25 DAS significantly reduced the density of sedges, 
BLW and grasses in cowpea than that of post-
emergence application of imazethapyr alone at 50 g 
ha-1 on 15 DAS. 
Quizalofop-p-ethyl belonging to aryloxyphenoxypropi-
onic acid group is the commonly used post-emergence 
grass effective herbicide for annual and perennial 
grassy weed control in pulses. In vegetable cowpea, 
quizalofop-ethyl @ 0.05 kg ha-1 fb hand weeding at 40 
DAS significantly reduced the weed density and DMP 
(Sah et al., 2015). A study conducted by Sinchana 
(2020) in bush-type vegetable cowpea revealed that 
mulching with dried banana leaf @ 10 t ha-1 followed 
by quizalofop-p-ethyl @ 50 g ha-1 at 25 DAS or pre-
emergence application of diclosulam @ 12.5 g ha-1 
followed by quizalofop-p-ethyl @ 50 g ha-1 at 25 DAS 
recorded significantly lower density and dry weight of 
weeds and higher grain yield than that of the weedy 
check. 
EFFECT OF WEED MANAGEMENT PRACTICES 
ON NODULATION IN COWPEA 
Gupta and Gupta (1983) observed that grass mulching 
reduced the soil temperature and increased the nodu-
lation in pulses. The highest number of nodules per 
plant was noticed in organic mulch compared to black 
polyethylene mulch in cowpea (Dukare et al., 2017). 
Compared to herbicides, S Metalochlor and Pendime-
thalin, hand weeding and hoeing at 21 days after 
emergence recorded higher number of nodules in cow-
pea (Mekonnen and Dessie, 2017). However, Sin-
chana (2020) reported that pre-emergence application 
of diclosulam @ 12.5 g ha-1 recorded higher number of 
nodules in cowpea compared to hand weeding treat-
ment and mulching with dried banana leaf @ 12 t ha-1. 
EFFECT OF WEED MANAGEMENT PRACTICES 
ON NET RETURNS AND B: C  RATIO IN COWPEA 
Economic assessment of weed control treatments is of 
utmost importance for its acceptance in farmers level. 
High weed control efficiency (WCE) coupled with cost-
effectiveness, should be the criterion for the selection 
of the best weed management treatment (Khaliq et al., 
2011). 
Imazethapyr @ 40 g ha-1 recorded the highest net re-
turn (₹ 24,718) and B:C ratio (3.46) in cowpea grown 
under rainfed condition (Gupta et al., 2016). Kumar 
and Singh (2017) also revealed that post emergence 
quizalofop-p-ethyl + one hand weeding + one intercul-
tural operation recorded the highest net return 
(₹23,709) and B: C ratio (4.21) in cowpea.   
Among the weed management practices, two hands 
weeding at 25 and 40 DAS recorded higher gross in-
come (₹81,320.50 ha-1), net return (₹ 31,388 ha-1) and 
B:C ratio (1.63) in vegetable cowpea (Patil et al., 
2014). Kujur et al. (2015) reported that hand weeding 
at 20 and 40 DAS recorded the highest net return in 
cowpea. Pre-emergence application of pendimethalin 
1.0 kg ha-1 followed by hand weeding and hoeing at 35 
DAE was proved to be the most profitable weed man-
agement practice in cowpea (Mekonnen and Dessie, 
2017).  Osipitan et al. (2018) reported that pre-
emergence application of herbicide codal (S 
metolachlor 16 % w/w + prometryn 25 %w/w) @ 2.4 L 
ha-1 followed by hand weeding 6 weeks after planting 
recorded the highest yield and profit in cowpea. Mulch-
Sinchana J.K. and Raj S.K. / J. Appl. & Nat. Sci. 12(4): 504 - 510 (2020) 
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ing with dried banana leaf @ 10 t ha-1 followed by post
-emergence application of quizalofop-p-ethyl or ima-
zethapyr @ 50 g ha-1 recorded higher net returns and 
B: C ratio than hand weeding twice at 20 and 40 DAS 
in bush-type vegetable cowpea (Sinchana, 2020). 
Conclusion 
Initial slow growth and wider spacing necessitate weed 
management in cowpea. Poor management of weeds 
results in significant yield reduction in cowpea. Non-
chemical methods viz., mulching, stale seedbed and 
manual method of weeding can be adopted for weed 
control in cowpea. However, the chemical method of 
weed control is the smartest viable option. Both pre- 
mergence herbicides (pendimethalin, diclosulam and 
imazethapyr) and post-emergence herbicides 
(imazethapyr, quizalofop-p-ethyl) can be effectively 
utilized for weed control in cowpea (Vigna unguicula-
ta).  A combination of chemical and non-chemical 
methods will give better results than going for a chemi-
cal method of weed control alone. Adoption of such 
weed management practices results in higher yield 
and better returns. 
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